Doppler Optical Coherence Tomography (DOCT) imaging of in-vivo retinal blood flow was widely studied as efforts of research community to push this technology into clinic. ultrasound has demonstrated the higher vascular resistance value is associated with the higher RI measured assuming the constant compliance of vascular tube. In this study, the rodent window-chamber model (RWCM) was used as a platform to investigate the RI change as the micro-vasculature response to laser irradiation. The higher RI was measured after the occlusion of two veins (should it be arterials) that was verified with laser speckle imaging in our preliminary experiment results.
Introduction
Although in-vivo human blood flow imaging with color Doppler OCT was demonstrated as early as 2000 with a time-domain system [1] , there is still no commercial available Doppler OCT instrument for blood flow imaging in eye clinic. A few technology obstacles exist in applying the time-domain Doppler OCT into clinic. The first obstacle is eye movement, when there is no tracking device installed. The second obstacle is Doppler angle problem associated with all Doppler devices. The third obstacle is the limited velocity range that can be measured. The fourth obstacle lies in the difficulties of recording and quantifying the pulsatile blood flow that varies along human cardiac cycle.
The technology revolution in optical coherence tomography (OCT), triggered by the demonstration of sensitivity advantage of Fourier-domain configuration over timedomain configuration [2] [3] [4] , also allows the researchers to overcome or alleviate the above obstacles in imaging human blood flow with Doppler OCT.
Doppler OCT relies on a dense scan to reduce the large phase variation caused by speckle noise; therefore, Doppler OCT is affected by moving artifacts. The eye movement problem has been greatly alleviated by the enhanced imaging speed of Fourier domain Doppler OCT. Bulk motion artifacts can be better corrected by the improved phase-resolved algorithm [5] than conventional histogram method [6] . Recently, a few researchers have utilized blood vessel orientation information to calculate the Doppler angle [7] [8] [9] . By using resonant Doppler technology, researchers have demonstrated imaging fast blood flow around the optical nerve head [9] . By implementing the spectral However, the clinical significance of spectral Doppler imaging with Doppler OCT still needs to be investigated. In vitro experiment conduced with ultrasound has demonstrated the higher vascular resistance value is associated with the higher RI measured assuming the constant compliance of vascular tube [10] . In this study, the rodent window chamber model (RWCM) was used as a platform to investigate the RI change as the microvasculature response to laser irradiation.
Material and methods

Non-invasive imaging modalities
The doppler retinal imaging system setup was shown in figure The Laser speckle imaging instrument has been previously used in monitoring micro-vascular blood flow response after pulsed laser irradiation [11] . In this study, it was used to verify the occlusion of irradiated vasculature.
Rodent window chamber model
Hamster was selected for the surgical installation of a dorsal skinfold window that permits optical imaging through the window. The animal was anesthetized with a combination of Ketamine and Xylazine (4:3 ratio, 0.1 g /100 g body weight) by intraperitoneal injection. A section for window placement on the back of the animal was selected, surgically scrubbed, shaved, and depilated. Sutures attached to a temporary mount retracted the dorsal skin away from the animal's body. A circular section with diameter of 1 cm was cut from one side of the symmetrical skinfold, thus exposing blood vessels in the underlying skin. An aluminum chamber was sutured to both sides of the skin and the sutures cut to release the skin from the mount. Saline was applied periodically to the subdermal skin to avoid dehydration. The above procedures were performed as defined in a protocol approved by the University of California, Irvine, Animal Use Committee.
Pulse laser irradiation
A commercial dermatology laser of 532 nm was used for this study. The pulse width is 1 ms. Five laser pulses with a repetition rate of 26 Hz and a total radiant exposure of 15 J/cm 2 were irradiated on blood vessels marked in photography.
Experimental design
One upstream artery was selected for spectral Doppler imaging to record and quantify the pulsatile blood flow before pulsed laser irradiation. The flow condition of the down stream vascular beds was recorded by the laser speckle imaging modality before the pulsed laser irradiation. After the laser irradiation, the same artery site was measure again with spectral Doppler imaging and the whole window chamber was also imaged with laser speckle imaging instrument. Figure 2 showed the photography of the rodent dorsal skinfold window chamber and the location of laser irradiation area identified by the circle on the photography. shows the laser speckle image after the laser irradiation on sites 1, 2 and 3. 
Preliminary Results
Photograph and Laser speckle imaging before and after laser irradiation
Conclusion
In summary, we correlated the RI measurements by spectral Doppler imaging method of Doppler OCT with the micro-vasculature response for pulsed laser irradiation, that was monitored with laser speckle imaging instrument. The higher RI is associated with higher resistance state that was accompanied by the occlusion of two venule/arterial pairs.
The lower RI is associated with lower resistance state without any occlusion of the vessels. The results agree with spectral Doppler ultrasound literature and suggest its further application in vascular related eye diseases.
